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Chapter I - Introduction 
In 2004, President Bush announced a federal initiative for all health care systems to transition 
from paper-based data management to electronic based data management (Brailer, 2005). In his 
2004 State of the Union address, President Bush announced his goal of computerized health 
records to be available for most Americans by 2014. Since that time, a number of initiatives 
emerged under the leadership of subsequent U.S. administrations to sustain the healthcare 
initiative. Since 2004, national leaders recognized that information systems could play a crucial 
role in achieving more efficient and cost effective health care. Prompted by federal initiatives, 
many hospitals are shifting towards more effective integration in health care by using enterprise 
systems. The integration integral to these systems fosters an improvement in the flow of 
information between the various organizational units while reducing administrative costs. 
These benefits are expected to lead to more hospitals opting to replace legacy systems with 
enterprise systems. After President Bush’s pledge in 2004, the U.S. government created the 
position of the Office of National Coordinator for Health Information Technology (ONC) to 
organize efforts to promote adoption of health information technology (HIT) and to provide 
federal leadership to achieve adoption of Electronic Health Record (EHR) systems. The U.S 
federal support continued when President Obama’s administration  made healthcare reform one 
of its top priorities by issuing The American Recovery and Reinvestment Act of 2009 (ARRA) 
(Naser, 2012). President Obama stressed to the Congress that “the recovery plan will invest in 
electronic health records and new technology that will reduce errors, bring down costs, ensure 
privacy, and save lives” (Brooks & Grotz, 2010). 
Realizing the potential of health information technology to improve patient-care quality, safety 
and privacy for patients, in 2009, the U.S. Congress passed the Health Information Technology 
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Economic and Clinical Health Act (HITECH) as part of the American Recovery and 
Reinvestment Act (ARRA). The purpose of the ARRA is to promote and expedite health 
information technology (HIT) adoption. The enactment of HITECH was the culmination of these 
initiatives (DesRoches et al., 2010). ARRA prioritizes health information technology as a 
national focus; the rule aims to achieve national improvement in health care through financial 
incentives believed to help expedite and improve adoption of EHR among health care providers 
(DesRoches et al., 2010). 
Given the federal initiative and support, since 2009, many healthcare providers have rushed to 
implement EHRs. The rush to market by healthcare providers has led to the unwanted side effect 
of: hurried and poor implementation efforts. The poor implementation efforts have negated the 
benefits of EHRs.  The lower-quality systems that resulted from poor implementation plans have 
the potential to jeopardize patient safety rather than enhance it (Ames et al., 2011). Ten years 
after Bush’s initiative, the U.S. is still facing high failure rates of clinical information system 
implementations, indicating a field where improvements are needed. 
When implementing EMR systems in healthcare environments, effectively attending to such key 
success factors as presence of physician support, presence of an internal project champion, a 
deliberate planning phase, presence of effective project management, effectiveness of business 
process reengineering, a clear business case (strategic justification for implementing EMR), and 
availability of technical support increases the chances of a successful implementation.  
Given the importance of success factors in successful EMR implementation, the current study 
addressed selected key success factors in successful EMR implementation. 
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Problem Statement 
Electronic Health Record systems are implemented to help hospital leaders gain a competitive 
advantage. However, according to a 2009 independent study by the New England Journal of 
Medicine (NEJM) and the AC Group, 73 percent of all EMR implementation efforts fail. 
The systems usually failed because planning was not done carefully (Alex Leon, 2008). Since a 
large share of the cost of implementing an EMR system is focused on the planning phase, the 
cost of the planning phase can be considerable.   
The following factors were assessed: presence of physician support, presence of an internal 
project champion, a deliberate planning phase, presence of effective project management, 
effectiveness of business process reengineering, a clear business case (strategic justification for 
implementing EMR), and availability of technical support. 
The study was designed to help hospital leaders increase the chances of a successful planning 
and implementation of an EMR system in healthcare. 
 
Purpose  
This research evaluated adoption of a new Electronic Medical Record (Meditech) at St. Claire 
Regional Medical Center in Morehead, KY. St. Claire Regional Medical Center serves as a 159-
bed regional referral center and is the largest rural hospital in northeastern Kentucky. With 
nearly 1,400 employees, St. Claire Regional is the second-largest employer in the region. St. 
Claire Regional’s Medical Staff is comprised of over 100 physicians and surgeons, representing 
31 medical and surgical specialties.  
The site is a regional hospital that recently successfully implemented a sophisticated EMR 
system (Meditech). The purpose of this study is to determine the effect of selected factors of a 
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successful EMR system implementation in a regional hospital in a rural area. The results of this 
study can help hospital leaders to better understand the success factors of an EMR system and to 
increase the chances of successful planning and implementation. 
Significance of the Study 
As new technologies become available, healthcare leaders may elect to consider the factors 
involved in implementing and leveraging them. Healthcare leaders and managers should consider 
the challenges they might experience during EMR implementation. Findings from this research 
can be used as a decision-making tool to support hospital leaders to plan more effectively before 
the implementation and to make informed and wise decisions during the implementation. The 
results of the study also can be used by other researchers to have a better understanding of the 
factors of an EMR system by hospitals. 
The literature regarding critical success factors that contribute to a successful EMR 
implementation is scant and inconclusive. Inspired by the work of Wasserman and Mackinnon 
(2009) who treated EMR systems as a type of enterprise resource planning (ERP) system, critical 
success factors used in this study are mainly derived from ERP implementation research. 
Limitations 
As a researcher, a number of limitations and influences were beyond the researcher’s ability to 
control.  
1. The data are only as accurate as the returned questionnaires represent the perceptions of 
the respondents. 
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2. The study was limited to the perceptions of healthcare workers at one rural regional 
hospital setting in rural Eastern Kentucky. There are no known aspects of St. Claire 
Regional Medical Center that makes it a non-typical regional hospital and, therefore, for 
the purpose of this study, this sample was presumed to be a random sample. A limitation 
of this study is that, due to lack of access to respondents in other rural regional hospitals, 
a formal randomization process could not be implemented. 
3. The sample used for this study included only the non-medical and medical staff members, 
but did not include patients. 
4. Time constraints did not permit the inclusion of perceptions regarding other technological 
software implementations at this healthcare site--other than the electronic medical records 
(EMR) software, called Meditech. 
5. The use of EMR in the site surveyed is a new phenomenon and has been implemented 
and used since 2013. This creates a major limitation to this study since not all the phases 
of life-cycle has been yet implemented. 
Delimitations:  
The following are delimitations of this study: 
1. Only those hospital workers whose job duties entail use of EMR were included in the 
survey. 
2. The respondents in the survey are only those employed by one rural regional hospital, 
namely those employed by St. Claire Regional Medical Center. 
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Research Questions 
The following research questions guided this study: 
 1 - To what extent, if any, do the respondents perceive the implemented EMR system has been 
successful as measured by its perceived usefulness? 
2 - To what extent, if any, do the respondents perceive the following seven factors to have 
significantly affected successful EMR implementation? 
1) Presence of Physician support  
2) Presence of an internal project champion 
3) A deliberate planning phase  
4) Presence of project management  
5) Effectiveness of business process reengineering  
6) A clear business case (Strategic justification for implementing EMR) 
7) Availability of technical support 
3 – To what extent, if any, do the respondents perceive each of the following five phases of EMR 
implementation were important to achieve successful EMR implementation:  
1) Assessment 
2) Planning  
3) Selection 
4) Implementation 
5) Evaluation 
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4 - Who is the respondent? 
1) Is the respondent a member of the medical staff (physicians, pharmacists, nurses, lab 
technicians, radiology staff) or non-medical staff (administration staff, secretary assistant; 
Chief Information Office, Chief Executive Office, medical record staff, information 
technology staff, technologists). 
2) What is the highest educational level of the respondent? 
3) What is the respondent gender? 
4) What is the respondent age? 
5) What is the self-perceived level of proficiency of the respondent in information 
technology? 
5 – Do any significant differences exist among demographic categories regarding the importance 
of each of the following phases of EMR implementation?  
1) Assessment 
2) Planning  
3) Selection 
4) Implementation 
5) Evaluation 
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Summary 
This chapter addressed the reasons why this research is significant.  The chapter also reviewed 
the general background information about EMR and EMR implementation. And most 
importantly, five research questions that guide this study are discussed in this chapter. The next 
chapter reviews literature related to the foci of the research. 
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Chapter II - Literature Review 
This chapter presents the literature review relevant to the Enterprise Resource Planning (ERP), 
ERP’s application in healthcare environments, Electronic Medical Record (EMR), the need for 
such systems, and the factors that contribute to successful ERP and EMR implementation. 
 
Enterprise Resource Planning (ERP) 
The need to integrate systems in organizations has always been an issue; thus, during the last two 
decades many organizations have been adopting Enterprise Resource Planning systems (ERPs).  
ERPs transform organizational computing by integrating business processes, sharing common 
data across the entire enterprise, and producing and accessing information in a real-time 
environment (Harrison Joycelyn, 2005).  
Although adopting ERP is beneficial to organizations, planning and implementing such complex 
systems can be risky. When an organization transforms information systems from disparate 
information systems to an integrated enterprise system, planning must be meticulous. To achieve 
a successful enterprise project implementation, the organizational needs should be carefully 
considered before a system is selected and throughout all planning and implementation stages. If 
planning is poorly executed, businesses may suffer large losses or fail. For example, one famous 
ERP system implementation failure was the collapse of the five billion dollar giant FoxMeyer 
Drugs Co. The business failure was partially driven by a failed ERP implementation in 1995 
(Geoffrey, 1998). 
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A significant number of organizations have adopted ERP over the last two decades, primarily 
because of the benefits that are fostered by ERP. In the following section, adoption of enterprise 
systems by healthcare organizations will be discussed. 
ERP Implementation in Healthcare Environments 
Hospitals are complex, information-intensive organizations that consist of several distinct, 
heterogeneous and highly-autonomous functional areas. Each functional area has independent 
information systems with independent control over data. This autonomous organization model 
forces hospital leaders to adopt enterprise systems to integrate their internal heterogeneous 
functional areas to enhance their operational efficiency, care quality, data sharing, and access to 
patient data. 
The principal suppliers of ERP, such as Oracle and SAP, consider healthcare, especially 
hospitals, to be a new and growing market (Boonstra & Govers, 2009) Boostra and Govers 
(2009) provide three reasons why hospitals differ from other industries: 
 First, the objectives of hospitals are diverse, aimed at curing and caring for patients as well 
as training and educating new doctors and nurses.  
 Second, hospital processes are different in that they are highly varied and more 
complicated than processes in many other industries. 
 Third, the workforce of hospitals is diverse and includes a large spectrum of professionals 
that can be characterized by possessing expertise, power and autonomy.   
The literature regarding critical success factors that contribute to a successful EMR 
implementation is scant and inconclusive. Inspired by the work of Wasserman and Mackinnon 
(2009) who treated EMR systems as a type of enterprise resource planning (ERP) system, critical 
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success factors used in this study are mainly derived from ERP implementation research. These 
critical success factors are addressed next. 
ERP Critical Success Factors 
In the past two decades, many researchers and scholars have examined critical success factors for 
ERP implementation. Critical success factors (CSF) have been identified in the ERP literature as 
a crucial tool to successful implementation. 
Plant et al. (2007) defined the key CSFs as the factors which impact the outcome of ERP 
implementation at the distinct stages of the process. Scholars found different sets of critical 
success factors for ERP implementation based on organizations that vary in size, culture, 
language, labor skills, environment and research settings. Researchers have emphasized diverse 
sets of selected critical success factors (Mukkamala, 2013). The CSFs identified in the literature 
helps the organization identify and plan implementation activities to reduce the risk and 
uncertainty of project failure (Mukkamala, 2013). 
Mukkamala (2013) examined more than 40 studies and collected the most important critical 
success factors (CSFs), as shown in table 1. 
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  Table 1 – Critical Success Factors Discussed in the literature 
Critical Success Factors 
Top management commitment and support 
Change management 
Business Project Reengineering 
Project management 
User training and education 
Communication 
Interdepartmental cooperation 
Implementation team 
Business plan and vision 
Data conversion and integrity 
Project champion 
IT infrastructure 
Software development, testing and troubleshooting 
Vendor selection and support 
Monitoring and evaluation of performance 
Use of consultants 
Organizational culture 
Vendor tools 
 
Note. Adapted from “Critical success factors for the implementation of PeopleSoft enterprise 
resource planning in a public organization” by Mukkamala, Hemanth, 2013.  
Understanding critical success factors in ERP implementation is crucial to achieve a successful 
ERP implementation. In the following sections, critical success factors associated with 
successful implementation of Electronic Medical Records are addressed after a working 
definition of Electronic Medical Records is achieved. 
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Electronic Medical Records 
EMR systems are automated clinical systems that generally include data related to medical 
history, patient demographics, clinicians’ notes, drug information, electronic prescription, and 
diagnostic test orders (Venkatraman, 2008). Many companies have developed commercially 
available EMR products infused with the flexibility to be utilized in a variety of health care 
settings. Epic Systems Incorporated (Epic), Cerner Corporation (Cerner), Medical Information 
Technology Incorporated (MEDITECH), McKesson Information Solutions (McKesson) and 
Wal-Mart are all EMR product vendors (Pisk, 2010). 
The research site used in the research study, St. Claire Regional Medical Center, chose 
Meditech; St. Claire started the installation on Summer 2010 and achieved the completion of 
implementation on February 2013. Randy McCleese, Vice President-Information Services and 
CIO of St. Claire Regional Medical Center in Morehead, Kentucky, considers the Meditech 
system an Electronic Medical Record (EMR), which provides functionality to address patient 
care and patient financial considerations (R. McCleese, personal communication, April 23, 
2013). 
As of 2008, a MEDITECH product was installed at over 1,800 healthcare sites worldwide with 
annual sales exceeding $400 million. MEDITECH has steadily increased its dominance in the 
Health Information Technology (HIT) market and is consistently ranked as a top enterprise EMR 
vendor by HIMSS, capturing 22 percent of the United States EMR market. 
The ability to customize module selection in MEDITECH to meet organizational and patient care 
needs appeals to a variety of healthcare organizations. The modules establish flexibility and 
customization of the product at implementation and allows for long-term growth with the 
institution. All applications are fully integrated, facilitating the seamless exchange of 
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demographic, clinical, and financial information among departments and patient care providers 
(Meditech, 2010). 
Under the American Recovery Reinvestment Act of 2009 (ARRA), the Health Information 
Technology for Economic and Clinical Health (HITECH) Act allocated two billion dollars in 
federal funds to support HIT adoption and transitioning to EMR by 2014. Many health care 
agencies are scrambling to implement EMR in order to meet the 2014 deadline and avoid 
penalties. Rural providers face many barriers that cause them to trail behind their urban 
counterparts in transitioning to EMR. Those barriers include social differences, educational 
disparities and provider shortages (Smith, 2013). 
The Department of Health and Human Services (DHHS) released standards and certification 
criteria that EMRs must meet for organizations and physicians to collect the HITECH stimulus 
payments. The definition of certification criteria urges EMR users to realize quality of care and 
efficiency goals. Certification-established technology installed independent of integration into 
the health care delivery model was not sufficient to realize outcomes (Classen et al., 2007). 
According to Pisk (2010), the purpose of EMR certification is to attain “meaningful use” to 
support five stated health care goals: 
• Improving the quality, safety and efficiency of care while reducing disparities 
• Engaging patients and families in their care 
• Promoting public and population health 
• Improving care coordination 
• Promoting privacy and security of patient data within EMRs 
Having fostered an understanding of EMR in this section, the next section addresses critical 
success factors in EMR. 
15 
 
EMR Critical Success Factors 
MacKinnon and Wasserman (2009) discuss six factors that contribute to the successful 
implementation of EMRs. These factors include a clear business case, physician support, an 
internal project champion, a planning phase, strong project management skills and business 
process reengineering. 
Since EMR is an enterprise system, validated success factors in enterprise system 
implementation are important to identify. The most important success factors in enterprise 
system projects mentioned in the literature include: commitment by top management, excellent 
project management, effective organizational change management, highly skilled 
implementation team members, good technology fit, effective education and training, and 
successful communication and performance measures (Øvretveit et al., 2007). 
Several of the enterprise system success factors identified in the literature were selected to be 
studied in the current research, specifically: presence of physician support, presence of an 
internal project champion, a deliberate planning phase, presence of project management, 
effectiveness of business process reengineering, a clear business case (strategic justification for 
implementing EMR), and availability of technical support. These seven factors, which guided the 
study, are discussed next. 
Presence of physician support 
In clinical information systems implementation, physician support could be considered as top 
management support. Literature regarding successful ERP implementation shows that top 
management support is the most crucial success factor for organizations that have implemented 
ERP systems. Top management and leadership should have a continuous engagement role during 
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ERP implementation. Top-level management approval is typically needed before ERP 
implementation can begin (Mukkamala, 2013). 
Many studies report project failure happen when top management delegates progress monitoring 
and decisions to technical experts at crucial breaking points of the project (Somers and Nelson, 
2001). For successful implementation, top management should monitor the implementation and 
provide direction for completion of the project (Al-Mashari et al., 2003; Bingi et al., 1999; 
Sarker & Lee, 2003; Zhang et al., 2005). After discussing the importance of top management 
support in enterprise systems implementation, the next section illustrates the importance of the 
presence of an internal project champion. 
Presence of an internal project champion 
Based on previous studies, a vital key to successful clinical information system implementations 
is having a physician champion. (Miranda et al., 2001; Poon et al., 2004; Fenton et al., 2006; 
Lou, 2000; Miller et al., 2003; Upperman et al., 2005; Wasserman & Mckinnon, 2009). The 
choice of a physician champion involves political considerations, variation in leadership and 
communication styles and a plethora of personalities (Yackanicz et al., 2010). 
According to Yackanicz et al., (2010) "Not all physicians and staff will embrace EMR 
implementation. Therefore, it is important to have those who strongly support the EMR serve as 
champions to provide direction for the group, maintain ongoing day-to-day support and 
encourage buy-in from users." 
Pilot trials in Tasmanian and Northern Territory, Australia targeted local clinic physician 
champions as a factor critical to the success of implementation of their national EHR,  
HealthConnect in 2004 (Department of Health & Ageing, 2004).  
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After considering presence of an internal project champion as a crucial factor in clinical 
information systems implementation, the importance of a deliberate planning phase in enterprise 
systems implementation will be discussed next. 
Implementing the ERP system is a process that begins with planning for the system (Parr & 
Shanks, 2010). Deliberate planning has been noted as one of the most essential critical success 
factors in enterprise systems implementation; most implementation failures are caused by 
inadequate planning (Esteves & Pastor (1999). Planning involves translating the business case 
into clear goals and objectives for the implementation process (Wasserman & Mckinnon, 2009). 
According to Parr & Shanks (2000), the planning phase includes the selection of an ERP system, 
assembly of a steering committee, determination of high-level project scope and broad 
implementation approach, selection of project team manager, resource determination and, finally, 
identification of ERP modules to implement.  Shanks et al., (2000) noted that strong evidence 
exists that many ERP systems implementation projects are not completed on time and within 
budget.   
After taking into account the importance of a deliberate planning phase in ERP implementations, 
in the next section, the presence of project management’s significance in enterprise systems 
implementations is clarified. 
A deliberate planning phase 
Implementing the ERP system is a process that begins with planning for the system (Parr & 
Shanks, 2010). Deliberate planning has been noted as one of the most essential critical success 
factors in enterprise systems implementation; most implementation failures are caused by 
inadequate planning (Esteves & Pastor (1999). Planning involves translating the business case 
into clear goals and objectives for the implementation process (Wasserman & Mckinnon, 2009). 
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According to Parr & Shanks (2000), the planning phase includes the selection of an ERP system, 
assembly of a steering committee, determination of high-level project scope and broad 
implementation approach, selection of project team manager, resource determination and, finally, 
identification of ERP modules to implement.  Shanks et al., (2000) noted that strong evidence 
exists that many ERP systems implementation projects are not completed on time and within 
budget.   
After taking into account the importance of a deliberate planning phase in ERP implementations, 
in the next section, the presence of project management’s significance in enterprise systems 
implementations is clarified. 
Presence of project management 
An effective project manager who is supported by top management is essential to achieving a 
successful ERP implementation. A project which has an experienced, responsible, disciplined, 
and good decision maker is more likely to lead a successful project; while a project led by a 
manager who does not possess these successful qualities could easily lead a failed project. 
Project management includes the use of skills and knowledge in coordinating the scheduling and 
monitoring of defined activities to ensure that the stated objectives of implementation projects 
are achieved (Bhatti, 2005; Ehie & Madsen, 2005; Stratman & Roth, 2002).  Zhang et al. (2003) 
noted five major parts of project management in information systems projects: (a) a formal 
implementation plan; (b a realistic time frame; (c)periodic project status meetings; (d) an 
effective project leader who is also a champion; and (e) project team members who are 
stakeholders. 
Effective project management processes enhance users’ satisfaction during and after the ERP 
implementation while helping the organization realize its goals and objectives.  Effective project 
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management also increases user participation after the ERP system goes live (Mukkamala, 
2013). 
Some of the healthcare organizations, particularly those who do not have internal project 
management experts, use consultants or vendor consultants to achieve effective project 
management (Davidson and Heslinga, 2007; Valerius, 2007). 
After reviewing the literature regarding the success factor “presence of project management in 
ERP implementations”, the next section discusses Business Process Reengineering (BPR) 
literature as related to the study. 
Business Process Reengineering (BPR) 
According to Hammer and Champy (1993), Business Process Reengineering (BPR) is defined as 
“the fundamental rethinking and radical redesign of business processes to achieve dramatic 
improvements in critical, contemporary measures of performance, such as cost, quality, service 
and speed”. BPR is one of the most cited critical success factors (CSF) for successful ERP 
implementation. One of the most challenging tasks for an organization during ERP 
implementation is to adjust or replace some of its business processes. Organizations should be 
willing to change their businesses to fit the ERP software in order to minimize the degree of 
customization needed (Bhatti, 2005). 
Complex and tightly integrated software systems such as EMR/ERP systems are only 
configurable to a point; thus, the systems usually require the adopting organization to match their 
business processes to the software (Wasserman & Mckinnon, 2009). BPR forces the organization 
to redefine and design work flows to fit the new ERP system, and, most importantly, the 
organization needs to have the potential to implement the changes, according to Moosbruker & 
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Loftin (1998) and Motwani et al (2002). The organization should be prepared and ready for 
fundamental change to ensure the success of BPR.  
Successful ERP implementation can be obtained by modifying some of the existing business 
processes and adopting the new processes according to the logic proposed by the system so that 
the application customization can be minimized (Mengistie, 2012).  
After reviewing the literature regarding the importance of Business Process Reengineering 
(BPR) in ERP implementation, the next factor, the importance of having a clear strategic 
justification for implementing clinical information systems, is addressed.  
A clear business case (strategic justification for implementing EMR) 
Economic and strategic justifications for implementing an ERP should be vivid at the beginning 
of the project whether for its success or to enable the healthcare organization’s ability to assess 
the success of the project (Wasserman & Mckinnon, 2009). Neumann et al., (1999) noted that 
building a business case for healthcare information technology investments is very important. 
The failure of organizations to discern accurate economic and strategic justification, including all 
expected costs and benefits, had a deleterious effect on monitoring the progress of the project 
(Muscatello et al., 2003).  According to Kouroubali, (2009), a clear definition of a business case 
allows for a sustainable change process in which benefits outweigh the costs. 
After taking into account the importance of having a clear strategic justification for 
implementing clinical information systems, the last critical factor, the availability of technical 
support in enterprise systems implementations is discussed. 
Availability of Technical Support: 
Support for ERP systems can be demonstrated in a number of ways such as publicly 
communicating support and allocating necessary resources for the project (Nah & Delgado, 
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2006). Allocating these necessary resources to support training and change management is 
crucial in enterprise systems implementation.  According to Jafari et al., (2006) top management 
support in ERP implementation has two main facets: a) providing leadership; and b) providing 
the necessary resources. Top management’s role is to make critical decisions and allocate 
resources, including technical support, that are required to make ERP implementation a success 
(Fang & Patrecia, 2005). 
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Summary 
In this chapter, prior studies about Enterprise Resource Planning and Electronic Medical Record 
implementation were reviewed. First, ERP, its usage in healthcare environments and its critical 
success factors were discussed. Then EMR and its critical success factors were reviewed.  Since 
the literature regarding critical success factors that contribute to a successful EMR 
implementation is scant and inconclusive, most of the critical success factors used in the study 
are derived from ERP implementation research.  Factors used in this study include:  presence of 
physician support, presence of an internal project champion, a deliberate planning phase, 
presence of effective project management, effectiveness of business process reengineering, a 
clear business case (strategic justification for implementing EMR), and availability of technical 
support. These seven critical success factors will be discussed as the independent variables in the 
next chapter. 
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                                                       Chapter III - Methods 
 
The Purpose of the Study 
The main objective of this study was to determine the effect of specific factors of a successful 
EMR system implementation in a regional hospital in a rural area. Nah et.al. (2003) suggested 
that it is necessary to consider the perception of different stakeholders that were involved in the 
implementation. The perception of stakeholders was examined to explore the relationship 
between selected critical factors and the success of the EMR system implementation at the rural 
regional hospital. 
The following research questions guided this study: 
 1 - To what extent, if any, do the respondents perceive the implemented EMR system has been 
successful as measured by its perceived usefulness? 
2 - To what extent, if any, do the respondents perceive the following seven factors to have 
significantly affected successful EMR implementation? 
1) Presence of Physician support  
2) Presence of an internal project champion 
3) A deliberate planning phase  
4) Presence of project management  
5) Effectiveness of business process reengineering  
6) A clear business case (Strategic justification for implementing EMR) 
7) Availability of technical support 
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3 – To what extent, if any, do the respondents perceive each of the following five phases of EMR 
implementation were important to achieve successful EMR implementation:  
1) Assessment 
2) Planning  
3) Selection 
4) Implementation 
5) Evaluation 
4 - Who is the respondent? 
1) Is the respondent a member of the medical staff (physicians, pharmacists, nurses, lab 
technicians, radiology staff) or non-medical staff (administration staff, secretary assistant; 
Chief Information Office, Chief Executive Office, medical record staff, information 
technology staff, technologists). 
2) What is the highest educational level of the respondent? 
3) What is the respondent gender? 
4) What is the respondent age? 
5) What is the self-perceived level of proficiency of the respondent in information 
technology? 
5 – Do any significant differences exist among demographic categories regarding the importance 
of each of the following phases of EMR implementation?  
1) Assessment 
2) Planning  
3) Selection 
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4) Implementation 
5) Evaluation 
 
Research Approach 
The most used research methods are qualitative and quantitative. Both case study and survey are 
used as part of the qualitative and quantitative methods, respectively, in ERP research (Chuen, 
2010). 
The research questions determine whether the research approach is appropriate for that study 
(Marczyk, DeMatteo & Festinger, 2005). The evolution of research in the field is also considered 
when determining the best research approach (Creswell, 2014). 
Since the present research is was concerned with the relationship of specific factors identified in 
previous research, a quantitative approach was determined to be the best approach. A 
quantitative survey was administered within a specific case site with the resulting data analyzed 
using descriptive and inferential statistics to address each research question. 
Population and Sample 
The population for the study was the EMR stakeholders in all U.S. rural regional hospitals who 
have used, and will use EMR. For the sample of this study, all the employees at a rural regional 
hospital, whose job duties entail use of EMR at a rural regional hospital, namely St. Claire 
Regional Medical Center were surveyed to serve as the sample of this study. Since there is no 
information or history that indicates St. Clair Regional Medical Center may deviate from all 
other typical rural regional hospitals in the way EMR is used, then it would seem reasonable to 
this sample represents a typical representative of rural-regional hospitals.  The limitations 
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associated with convenient sampling such as this sample will, of course, apply and are 
recognized as such under the Limitations. 
The Survey Instrument for the Study 
A survey instruments was designed by the current researcher based on success factors found in 
previous research, specifically the study by Wasserman and MacKinnon (2009). Specific 
categories of stakeholders in the case site were then invited to answer items that addressed the 
research questions. All the stakeholders of EMR at St. Clair Regional Medical Center were asked 
to participate in the survey. These respondents were considered to be a sample of the 
stakeholders in all rural regional hospitals. The stakeholders, as defined in this study, include 
physicians, pharmacists, nurses, lab technicians, radiology staff, administration staff, medical 
record staff, information technology staff, technologist, and financial services staff.  No external 
stakeholders, such as patients or donors, etc., were included in this study. 
The dependent variable for this study is the rate of success of EMR implementation as perceived 
by the stakeholders. Independent variables include presence of physician support, presence of an 
internal project champion, a deliberate planning phase, presence of project management, 
effectiveness of business process reengineering, a clear business case (strategic justification for 
implementing EMR), and availability of technical support.   
The survey instrument contained 18 items that used ten-point Likert scale continuous items as 
well as categorical items to answer the research questions. The first seven Likert-scale 
continuous scale items ask the respondents’ perceptions regarding how effective each success 
factor was in the EMR implementation they experienced in their case site. The next six 
continuous scale items ask respondents about their opinions regarding the importance of each 
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phase of the EMR implementation. Finally, the categorical items collect demographics identified 
as pertinent in the literature, including position, age, level of education, gender, and level of 
information technology proficiency.  
The survey was administered through Survey Monkey, which is an online survey tool, and 
analyzed via Microsoft Excel statistics to obtain the results. Before the survey was administered, 
a pilot survey was executed to check the feasibility of and improve the design of the research. 
The Model Tested 
The dependent variable in this model was the ratings of respondents as related to the success of 
the selected EMR implementation at St. Claire Regional Medical Center.  The mean of these 
ratings by the respondents was considered to be a measure of the overall success of EMR 
implementation. To investigate this research question, a score of 5 was determined to be neutral 
(halfway between successful and unsuccessful implementation) and scores higher than 5, up to 
10 will indicate a successful EMR implementation. Scores higher than 5 up to 7.5 were 
considered as adequately successful; scores higher than 7.5 but below 8.5 were considered as 
moderately successful; scores higher than 8.5 up to 10 were regarded as highly successful. Also, 
the current study, using t-Test, with a 10% level of significance, tested  whether or not rating of 
Successful, as defined by a score higher than 5, was significant so that it would be generalizable 
to the population. A t-score higher than 1.671 will be considered as significant. 
The model used for data analysis pertains to question two (the significance of the critical success 
factors), is multiple regression, postulating the seven success factors (presence of physician 
support, presence of an internal project champion, a deliberate planning phase, presence of 
project management, effectiveness of business process reengineering, a clear business case 
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(strategic justification for implementing EMR), and availability of technical support) as 
independent variables to be determinants of the EMR implementation success (EMR 
implementation success is the dependent variable).  
Results from the pilot study, containing three individuals from the case site, were used to inform 
the multiple regression model before survey administration. The data from the pilot study was 
excluded from the survey data and used merely to inform study design.  
In the language of regression analysis, the dependent variable (Successful Implementation of 
EMR ) was regressed on seven independent variables:  presence of physician support, presence 
of an internal project champion, a deliberate planning phase, presence of project management, 
effectiveness of business process reengineering, a clear business case (strategic justification for 
implementing EMR), availability of technical support. The regression model is, therefore, 
designed as follows: 
Successful Implementation of EMR = ƒ(presence of physician support, presence of an internal 
project champion, a deliberate planning phase, presence of project management, effectiveness of 
business process reengineering, a clear business case (strategic justification for implementing 
EMR), availability of technical support.) 
Using the standard mathematical notations, the model is written as: 
 ),,,,,,(
7654321
xxxxxxxfy   
Where, 
Y = The perceived success of EMR implementation 
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X1 = Presence of physician support 
X2 = Presence of an internal project champion 
X3 = A deliberate planning phase 
X4 = Presence of project management 
X5 = Effectiveness of business process reengineering 
X6 = A clear business case (strategic justification for implementing EMR) 
X7 = Availability of technical support 
and using the standard and generic multiple regression notations, we write 
  
776655443322110
xxxxxxxy  
Where, 
Y = The perceived success of EMR implementation 
X1 = Presence of physician support 
X2 = Presence of an internal project champion 
X3 = A deliberate planning phase 
X4 = Presence of project management 
X5 = Effectiveness of business process reengineering 
X6 = A clear business case (strategic justification for implementing EMR) 
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X7 = Availability of technical support 
And ε is the random error term 
Initially, it is known that a simple correlation coefficient, between any two of the seven 
independent variables, can determine whether or not any of the seven factors is correlated to the 
dependent variable (Success of EMR implementation).   This correlation, depending on the value 
of the correlation coefficient, can indicate how highly each of these Independent. Variables are 
correlated with the dependent variable.  But it cannot be determined from this correlation, high 
or low, by how much increase in rating of each independent variable will affect the degree of the 
success of EMR (again in the eyes of the respondents). 
Regression analysis, on the other hand, in addition to demonstrating the degrees of correlation 
between the dependent variable and independent variables, will also be able to determine the 
degree to which each of the determinants (independent variables) is responsible for the success 
of the EMR implementation, in the eyes of the respondents. For example, in this case, a 
coefficient of, say, β4 = 1.5, indicates, for every one unit increase in the ratings of the third 
variable (Presence of project management) in this model, there will be 1.5 unit (In the scale) 
inverse in the rate of success of the EMR implementation. If the p-value of this variable is less 
than (Alpha = 0.10), then this variable is significant.  The significance of any independent 
variable implies the relationship determined by this study, using the sample for this study, is 
generalizable, with more that 90% confidence to the population from which the sample is drawn. 
To answer question three regarding whether there were differences among the stakeholders as to 
which of the phases were more important for the success of EMR implementation, analysis of 
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variance was performed to see if there were any difference among the stakeholders as to which 
of EMR implementation phases were more important.   
Regarding question four, the demographic information was tabulated and reported according to 
their categories. Moreover, to investigate question five (differences among demographic 
categories) and to see whether there were differences among demographic categories, regarding 
the significance of the different phases, t-Test were utilized (Alpha = 0.10) and the results were 
reported. 
Pilot Survey 
In order to assess the feasibility and appropriateness of the instrument, and avoid general 
problems in the questionnaire, a pilot survey was executed. The purpose of the pilot study was to 
receive feedback from respondents determined to be representative of the sample of this study 
regarding whether or not the questions and instructions and administration process are clear and 
not subject to different interpretations.  
The first draft of the questionnaire was designed based on the literature review and then 
submitted to the CIO of St. Claire Regional Medical Center in Morehead, Kentucky, Mr. Randy 
McCleese, for review and comments to assess the face validity of the questionnaire to make sure 
the questionnaire’s items are vividly understandable. As a preliminary screening, face validity is 
required when a new measure is developed (Bryman & Cramer, 2001). Face validity refers to the 
measure to which the item, constructs, and instrument apparently reflects the content of the 
concept in question. It is an intuitive process and is established by asking other people whether 
the measure seems to capture the concept (Singh, 2007). After having the revised version of the 
questionnaire ready, the questionnaire was sent to three assigned stakeholders who were 
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involved in the EMR implementation to perform a pre-test using web-based survey tools. Based 
on the pilot stakeholders’ responses and feedback, the questionnaire was revised. 
 
Data Collection 
The survey was administered via Survey Monkey portal (an online survey web site) used only 
for the purposes of this research. Only the researcher had access to the data via password 
protection. Participants were asked to participate by being directed via email to a link that opens 
the survey. SurveyMonkey.com collects the data from the survey that is then downloaded by the 
researcher into a Microsoft Excel spreadsheet for more sophisticated statistical analysis.  
Once the data were received it were stored in a password-protected file on the researcher’s 
computer and the Survey Monkey file were shut down to outside access; the survey data 
contained on Survey Monkey were deleted immediately after the research is completed. 
To have more reliable and accurate data, all respondents are assured of confidentiality.  The 
SurveyMonkey.com web policy clearly states that the participant’s personal information will be 
kept confidential and it will not be shared anywhere. The research design was approved before 
data collection was begun by Morehead State University’ Institutional Review Board. 
Table 2 summarizes the research questions, statistical techniques, questionnaire items. 
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Table 2. Research Questions, Statistical Techniques and Questionnaire Items 
Research Question Statistical Technique Questionnaire Items 
 
 
(1) To what extent, if any, do the respondents perceive the implemented 
EMR system been successful as measured by its perceived usefulness? 
 
 
 
t-Test 
 
How do you rate the success of your implemented EMR system 
as measured by its usefulness to your organization. (10 is highly 
successful (or highly encouraging) and 1 is not successful 
(or highly discouraging) 
 
(2) To what extent, if any, do the following factors effect successful EMR 
implementation in a selected regional hospital (St. Claire Regional 
Medical Center in Morehead, KY): 
 
Regression Analysis (all of the following six 
factors were incorporated in one extended 
multiple regression model.) 
 
 
 
 
 
Presence of physician support 
 
 
 
To what extent was having top management support to monitor 
the development of the project and manage it in your hospital 
encouraging or discouraging to the 
success of your EMR implementation project. 
(10 is strongly encouraging and 1 is strongly discouraging) 
 
 
 
Presence of an internal project champion 
  
To what extent was having a project leader to provide direction 
for the group in your hospital encouraging or discouraging to 
the success of your EMR implementation project. 
(10 is strongly encouraging and 1 is strongly discouraging) 
 
 
 
A deliberate planning phase 
  
To what extent was having a deliberate planning phase in your 
hospital encouraging or discouraging to the success of your 
EMR implementation project. (10 is strongly encouraging and 1 
is strongly discouraging) 
 
 
 
Presence of project management 
  
To what extent was having a qualified project manager in your 
hospital encouraging or discouraging to the success of your 
EMR implementation project. 
(10 is strongly encouraging and 1 is strongly discouraging) 
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Effectiveness of business process reengineering 
  
Since EMR implementation (in which your EMR-related 
processes were redesigned), to what extent is your method of 
working encouraging or discouraging? (10 is strongly 
encouraging and 1 is strongly discouraging) 
 
 
 
A clear business case (Strategic justification for implementing EMR) 
  
To what extent was having clear strategic justification from the 
beginning encouraging or discouraging to the success of your 
EMR implementation project. (10 is strongly encouraging and 1 
is strongly discouraging) 
 
(3) To what extent, if any, was the availability of technical support is 
effective in the success of an EMR implementation in a selected regional 
hospital (St. Claire) 
 
 
 
Regression Analysis 
 
To what extent was availability of technical support in your 
hospital encouraging or discouraging to the success of your 
EMR implementation project. 
(10 is strongly encouraging and 1 is strongly discouraging) 
(4) To what extent, if any, do the respondents perceive each of the 
following five phases of EMR implementation are important to achieve 
successful EMR implementation: 
 
Analysis of Variance 
 
 
 
 
Assessment 
  
To what degree did you find the Assessment phase at your 
hospital encouraging or discouraging as related to project 
implementation success? 
(10 is strongly encouraging and 1 is strongly discouraging) 
 
 
 
Planning 
  
To what degree did you find the Planning phase at your hospital 
encouraging or discouraging as related to project 
implementation success? 
(10 is strongly encouraging and 1 is strongly discouraging) 
 
 
 
Selection 
  
To what degree did you find the Selection phase at your 
hospital encouraging or discoursing as related to project 
implementation success? 
(10 is strongly encouraging and 1 is strongly discouraging) 
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Implementation 
  
To what degree did you find the Implementation phase at your 
hospital encouraging or discouraging as related to project 
implementation success? 
(10 is strongly encouraging and 1 is strongly discouraging) 
 
 
 
Evaluation 
  
To what degree did you find the Evaluation phase at your 
hospital encouraging or discouraging as related to project 
implementation success? 
(10 is strongly encouraging and 1 is strongly discouraging) 
 
 
 
 
 
(5) Who is the respondent? 
 
 
 
Respondents were asked to provide information 
regarding their professional group they belong 
to, highest level of education, gender, age, and 
level of proficiency in information technology. 
 
 
 
 
Is the respondent a medical staff (physician, pharmacists, nurses, lab 
technicians, medical record staff) or administrative staff (secretory, CIO, 
CEO billing staff). 
  
1. Which Healthcare Professional Group Do You Belong To? 
a) Physicians 
b) Pharmacists 
c) Nurses 
d) Lab Technicians 
e) Administration Staff 
 f) Medical Records Staff 
 
 
 
What is the education level of the respondent? 
 2. What Is Your Highest-achieved Education Level? 
a) Doctorate 
b) Master and Above 
c) Bachelor 
d) Two-Years College Degree 
e) High School or below 
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What is the respondent gender? 
 3. What Is Your Gender? 
a) Male b) 
Female 
c) Rather not say 
 
 
What is the respondent age? 
 4. What Is Your Age Group? 
a) Under 35 years 
b) 36 - 50 years  
c) Over 50 years 
 
 
 
What is the level of proficiency in information technology? 
 5. How would you rate your level of proficiency in information 
technology? 
a) Highly proficient 
b) Moderately proficient 
d) Low proficiency 
 
(6) Are there any differences among demographic categories regarding 
the importance of the phases? 
To compare the responses between 
demographic categories t-Tests were performed 
and results were reported. 
 
The questions were implicitly contained in demographic 
information as well as responses regarding phases. 
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Summary 
This chapter main objective was to explain the selected research methodology and the rationale 
behind its development. The development, validation and administration of the 18-item survey 
instrument were described in this chapter.  Documents related to the instrument are located in 
appendices A, B and C).  Analyses of the data collected to answer the research questions were 
discussed and the model used to analyze the data was addressed in detail.   
The process used to collect and analyze each of seven critical success factors were discussed 
(presence of physician support, presence of an internal project champion, a deliberate planning 
phase, presence of project management, effectiveness of business process reengineering, a clear 
business case (strategic justification for implementing EMR), and availability of technical 
support.) The model tested for this study was a multiple regression model, which postulates the 
aforementioned factors as independent variables to be determinants of the EMR implementation 
success (EMR success is the dependent variable). 
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Chapter IV - Presentation and Analysis of the Results 
 
The main objective of this study was to determine the effect of specific factors of a successful 
EMR system implementation in a regional hospital in a rural area. The perception of 
stakeholders was examined to explore the relationship between selected critical factors and the 
success of the EMR system implementation at a rural regional hospital. 
The following research questions guided this study: 
1 - To what extent, if any, do the respondents perceive the implemented EMR system has been 
successful as measured by its perceived usefulness? 
2 - To what extent, if any, do the respondents perceive the following seven factors to have 
significantly affected successful EMR implementation? 
1) Presence of Physician support  
2) Presence of an internal project champion 
3) A deliberate planning phase  
4) Presence of project management  
5) Effectiveness of business process reengineering  
6) A clear business case (Strategic justification for implementing EMR) 
7) Availability of technical support 
3 – To what extent, if any, do the respondents perceive each of the following five phases of EMR 
implementation were important to achieve successful EMR implementation:  
1) Assessment 
2) Planning  
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3) Selection 
4) Implementation 
5) Evaluation 
4 - Who is the respondent? 
1) Is the respondent a member of the medical staff (physicians, pharmacists, nurses, lab 
technicians, radiology staff) or non-medical staff (administration staff, secretary assistant; 
Chief Information Office, Chief Executive Office, medical record staff, information 
technology staff, technologists). 
2) What is the highest educational level of the respondent? 
3) What is the respondent gender? 
4) What is the respondent age? 
5) What is the self-perceived level of proficiency of the respondent in information 
technology? 
5 – Do any significant differences exist among demographic categories regarding the importance 
of each of the following phases of EMR implementation?  
1) Assessment 
2) Planning  
3) Selection 
4) Implementation 
5) Evaluation 
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In order to achieve the objective of this study, questionnaires were sent to the stakeholders at a 
rural regional hospital, namely, St. Claire Regional Medical Center in Morehead, Kentucky to 
collect data to answer the research questions.  The results were tabulated and treated with the 
statistical procedures for analysis and reporting.   
Research question one, the extent of success of EMR, was measured by calculating the mean 
score of the dependent variable; the significance of this score was measured by using a t-Test. 
Research  question two, the significance of the critical success factors to project success, were 
analyzed using a multiple regression model.  Research question three, differences among the 
respondents’ opinions regarding the importance of phases, the phases were compared and 
analyzed using analysis of variance.  Research question four, analyzed demographic data via 
cross tabulations and research question five, differences among demographic categories, 
compared data using t-Tests. 
Population and sample 
The population for this study was the stakeholders who have used and will use EMR in rural 
regional hospitals in the United States. The sample for this study was drawn from a rural regional 
hospital, namely, St. Claire Regional Medical Center in Morehead, Kentucky.  All of the 
stakeholders involved in the implementation and application of the EMR were asked to complete 
the survey. The questionnaires were sent to 75 stakeholders in that hospital. Mr. McCleese, the 
Vice-President and the Chief Information Officer (CIO) in St. Claire Regional Medical Center 
helped tremendously in guaranteeing the highest number of responses by serving as a high 
supportive top-level case sponsor, which is a method recommended to increase credibility and, 
therefore, to  also increase response rate.    
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Out 0f 75 questionnaires sent, 65 were returned, accounting for a highly successful response rate 
of 87%. Some of the responses were deemed as not useful or were problematic, and therefore, 
were omitted, accounting for 61 observations remaining, representing a final useable response 
rate of (81%).   
Unfortunately, in the first round of the survey, due to an error, the questions related to the 
dependent variable had not been included, requiring a second survey round. 
In a second round of survey, the questionnaires with the dependent variable included were, 
therefore, sent out to the same respondents.  Unfortunately, in the second time around, there was 
a much lower rate of response, only 34 responses, of which a good number were deemed as 
useless.  
Some of the respondents had rated all of the factors as ten, or some all as one. If there are many 
responses, which are very similar to each other, then, by itself, this is not totally unexpected; 
people could have similar views. But, if the data for different independent variables are highly 
similar, then, a key assumption for multiple regression will be violated.  This assumption is that 
the values for the independent variables are independent of each other.  If this assumption is 
violated, the model will suffer from the problem of multicollinearity which will be explained 
later in this chapter.  Additionally, some respondents had not answered some of the questions 
and, therefore there were missing data for each of those respondents and because of that, those 
respondents’ responses, as a whole, would be viewed as useless and had to be eliminated.  Some 
of the responses had all or mostly been rated as, say, all ten or all as one, these had to be omitted.  
The regression model requires all items to be available and no missing data should exist in the 
columns or rows of the spreadsheet used to run the model. After these eliminations, there was not 
enough observations to run a multiple regression with seven or even five independent variables, 
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as this would count with too low of a number for the required degrees of freedom. The all of the 
responses of the second survey, therefore, had to be disregarded. 
Results Regarding the Success Rate of EMR Implementation 
To answer the first question of this study  regarding the overall rate of success of EMR 
implementation, the mean score for the dependent variable was calculated to be equal to 7.6 (
6.7X ) which is considerably above the score of five in the Likert-scale. In order to generalize 
this to population, so that it will be viewed as statistically significant, a t-Test was administered 
to see the score above 5 for this study was significant at 10% level. The t-score was calculated 
using the formula below: 
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This is much higher than the critical t (t0.10, 60=1.671), indicating the results are very highly 
significant at 10% level, in fact much higher. The t-score of 10.36 implies, it could be asserted 
with 90%  confidence that in repeated samples, more than 90% of the times (in fact, much higher 
than 99% ) the mean score of success rate will be higher than 5. 
Results Regarding the Importance of Critical Success Factors 
To test the importance of critical factors to see which factors had significant impact in the 
success of EMR implementation, a multiple regression approach was utilized and a model was 
specified, postulating EMR success to be dependent on seven critical success factors: presence of 
physician support, presence of an internal project champion, a deliberate planning phase, 
presence of effective project management, effectiveness of business process reengineering, a 
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clear business case (strategic justification for implementing EMR), and availability of technical 
support. 
The Model Tested: 
The multiple regression tested was as follows:  
Successful Implementation of EMR = ƒ(presence of physician support, presence of an internal 
project champion, a deliberate planning phase, presence of project management, effectiveness of 
business process reengineering, a clear business case (strategic justification for implementing 
EMR), availability of technical support.) 
Using the standard and generic mathematical notations, the model is written as: 
 ),,,,,,(
7654321
xxxxxxxfy   
Where, 
Y= The perceived success of EMR implementation  
X1 = Presence of physician support 
X2 = Presence of an internal project champion 
X3 = A deliberate planning phase 
X4 = Presence of project management 
X5 = Effectiveness of business process reengineering 
X6 = A clear business case (strategic justification for implementing EMR) 
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X7 = Availability of technical support 
and using the standard generic multiple regression notations, the regression model was as 
follows: 
  
776655443322110
xxxxxxxy  
Where, 
Y= The perceived success of EMR implementation  
X1 = Presence of physician support 
X2 = Presence of an internal project champion 
X3 = A deliberate planning phase 
X4 = Presence of project management 
X5 = Effectiveness of business process reengineering 
X6 = A clear business case (strategic justification for implementing EMR) 
X7 = Availability of technical support 
Proxy Dependent Variable 
To remedy the problem of missing data for the dependent variable, the MEAN of the rating for 
the phases for each respondent in the first round were used as the PROXY for the mission 
independent variable.  
The life-cycle of the EMR was considered to have six phases. Unfortunately, phase six 
(Improvement) is an ongoing phase and therefore, it could not be included in this study. The 
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respondents had rated their perceived success of each of these phases carefully and in a useful 
manner.  The average of the perceived success of these phases could be viewed as the perceived 
success of the EMR implementation.   
Given this assumption, for each respondent, the mean of the ratings of all these five phases were 
calculated and used as the perceived success of the entire EMR implementation.  The regression 
model was, therefore, run using the 61 useful data from the first round of our survey. This model 
did not produce good results. While the model produced very highly significant results for F-
Statistics in the analysis of variance (ANOVA), none of the independent variables were shown to 
be significant. Additionally, one of the independent variables showed a negative coefficient, 
which was counter-intuitive because the correlation coefficient for the dependent variable and 
variable X6 was positive. 
 
Multicollinearity 
One of the underlying assumptions of a multiple regression model is that the independent of the 
variables should not be linearly related to one another. There should be no high correlations 
among and between any two of the independent variables, otherwise the model is facing a 
multicolinearity problem. With the presence of multicollinearity the regression model could 
produce meaningless results.  For example, while the analysis of variance (F-Test) produces 
results that are significant, implying at least one of the independent variables are significant, but 
the model will not show any independent variable to be significant and this did occur in running 
the model for this study. Another problem associated with the presence of multicollinearity is the 
unexpected signs of parameter coefficients. Namely, that the correlation between any of the 
independent variable and the dependent variables may be opposite of the expected relationship 
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so that, if then relation between the two are expected to be positive (Direct), then, due to the 
presence of multicollinearity, the regression model may produce negative (inverse) relationships. 
Multicollinearity occurred when the first model was run. One of the factors (X6) showed a 
negative sign when no justification existed for a negative sign.  A correlation matrix produced by 
Microsoft Excel showed some of the variables were highly correlated. These correlations were 
determined to be caused by the fact that some respondents had given the same ratings (in the 
Likert Scale) for all or for many of the factors. To remedy this, the responses by some of the 
respondents had to be eliminated as useless data, as well as reducing the number of the factors 
from seven to five.  
Elimination of some of the independent variables is a standard process to remedy the problem of 
multicollinearity.  
The original model then was modified to a new multiple regression model using the same 
independent variable as in the original model, but with five, instead of seven independent 
variables. The Independent variables that were eliminated were X2 (presence of an internal 
project champion) and X3 (a deliberate planning phase). These were the ones that, according to 
the correlation matrix had the highest correlation coefficients with other independent variables. 
The regression model before the elimination of the data deemed as useless, except for those 
containing missing data, as well as the correlation matrix among the independent variables, will 
be presented in the following pages in conjunction with regression’s summary output: 
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Table 3. Summary output – Initial Tested Model   
            Regression Statistics 
    Multiple R 0.905139152 
    R Square 0.819276884 
    Adjusted R 
Square 0.795407793 
    Standard Error 0.887020704 
    Observations 61 
    
      ANOVA 
     
                   Df SS MS F 
Significance 
F 
Regression 7 189.0429029 27.00612899 34.32375741 
1.61746E-
17 
Residual 53 41.70070366 0.786805729 
  Total 60 230.7436066     
 
      
  Coefficients 
Standard 
Error t Stat P-value 
 Intercept 0.903263489 0.481853009 1.874562308 0.066368582 
 X1 0.053033774 0.093321654 0.56829012 0.572238018 
 X2 0.096824842 0.147789342 0.655154426 0.51520197 
 X3 0.057409584 0.117844603 0.487163458 0.628151379 
 X4 0.137940806 0.12127193 1.137450399 0.260466293 
 X5 0.334470891 0.09124608 3.665591892 0.000571885 
 X6 -0.00468652 0.132566014 -0.03535235 0.971931593 
 X7 0.169910063 0.07798167 2.178846167 0.033810311 
  
Where X1 = Presence of physician support; X2 = Presence of an internal project champion; X3 = 
A deliberate planning phase; X4 = Presence of project management; X5 = Effectiveness of 
business process reengineering; X6 = A clear business case (strategic justification for 
implementing EMR); and X7 = Availability of technical support. 
 
48 
 
As seen in the summary output of Microsoft Excel (table 3), Regression Model’s ANOVA shows 
a very highly significant value for F-Statistics. This implies at least one of the independent 
variables must be significant and when F-statistic is very significant and some of the independent 
variables are significant, but not highly significant, the model can still be suffering from 
multicollinearity. For these reasons, it could be comfortably asserted this model suffers a  
multicollinearity problem.  That is, some independent variables could have high correlation with 
one another and this is a violation of multiple regression assumptions. Because although there 
are variables X5 (effectiveness of business project reengineering) and X7(availability of 
technical support) that are significant, but as compared to what F-test shows, they are weakly 
significant. The f-statistics is much more significant (millions of times more) than the better even 
of the two independent variables’ level of significance. This alone can indicate multicollinearity, 
but there is another strong indication of multicollinearity. What makes it very certain the model 
suffers from multicolinearity is the fact that the coefficient of X6 (a clear business case (strategic 
justification for implementing EMR) variable is negative, contrary to our expectation. This was 
verified by the fact that the correlation coefficient between Y and X6 is 0.806 and is positive. 
A correlation coefficient matrix of the independent variables (below) shows: 
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Table 4. Correlation matrix of Independent Variables for the Initial Models  
  X1 X2 X3 X4 X5 X6 X7 
X1 1 
      X2 0.818260066 1 
     X3 0.802046216 0.837213014 1 
    X4 0.729866945 0.878670657 0.827973312 1 
   X5 0.680102186 0.700203479 0.776090622 0.729359834 1 
  X6 0.764864452 0.829178139 0.863324884 0.806339124 0.81960956 1 
 X7 0.693256727 0.829039812 0.740250523 0.776781897 0.643272082 0.722210738 1 
 
Where X1 = Presence of physician support; X2 = Presence of an internal project champion; X3 = 
A deliberate planning phase; X4 = Presence of project management; X5 = Effectiveness of 
business process reengineering; X6 = A clear business case (strategic justification for 
implementing EMR); and X7 = Availability of technical support. 
In this matrix, it is clear the highest correlation coefficients are those pertaining the two variables 
of X2 (presence of an internal project champion) and X3 (a deliberate planning phase) with 
OTHER variables.  Since due to multicollinearity, some variables are to be eliminated, 
preferably to as low of a number of variables as possible, then eliminating these two variables 
X2 (presence of an internal project champion) and X3(a deliberate planning phase) will produce 
a modified regression model with highly meaningful results. 
In cases like these, one or more of the independent variables should be either eliminated, or, 
some combinations of two or more variables should be combined into one variable so that the 
highly correlated variables would be omitted.  But in cases of the independent variables are 
conceptually distinct variables, combining any two of variables would not be meaningful.  
Therefore for reasons previously mentioned, X2 (presence of an internal project champion) and 
X3(a deliberate planning phase) were omitted to produce our Modified Model below. 
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The Modified Model 
After eliminating the independent variables deemed problematic for causing multicollinearity, 
the following model was used to achieve the multiple regression model for this study: 
  
77665544110
xxxxxy  
Using Microsoft Excel’s Statistical Feature, this model was run with 61 useful data sets.  
Summary output of the multiple regression model by Microsoft Excel, is presented in the next 
table: 
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Table 5. Summary output – Second Tested Model  
            Regression Statistics 
    Multiple R 0.90380011 
    R Square 0.816854638 
    Adjusted R Square 0.80020506 
    Standard Error 0.87655961 
    Observations 61 
    
      ANOVA 
     
                    df SS MS F 
Significance 
F 
Regression 5 188.4839853 37.69679706 49.06158115 4.61848E-19 
Residual 55 42.25962127 0.76835675 
  Total 60 230.7436066     
 
      
  Coefficients 
Standard 
Error t Stat P-value 
 Intercept 0.932836332 0.471087248 1.980177422 0.052695198 
 X1 0.090785566 0.080904051 1.122138691 0.266678537 
 X4 0.19099835 0.101762572 1.876901753 0.065840001 
 X5 0.331422575 0.087971155 3.767400513 0.000403841 
 X6 0.039196017 0.11929929 0.328551969 0.743742039 
 X7 0.193193073 0.070707114 2.73230034 0.008439461 
   
Where X1 = Presence of physician support; X2 = Presence of an internal project champion; X3 = 
A deliberate planning phase; X4 = Presence of project management; X5 = Effectiveness of 
business process reengineering; X6 = A clear business case (strategic justification for 
implementing EMR); and X7 = Availability of technical support. 
Based on this Excel Regression Output, the estimated equation is as follows (The highlighted 
numbers in parentheses are the p-values): 
[ŷ = 0.933 + 0.091х1 + 0.191х4 + 0.331х5 + 0.0392х6 + 0.193х7]
 
      (0.053)   (0.267)      (0.066)      (0.000)       (0.744)      (0.008) 
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The numbers in parentheses below each coefficient is the p-value for that variable.   
Or, in terms of the actual variables in the model: 
 
The coefficient for presence of physician support (X1) is 0.091. This means, according to the 
results of the regression model, for every one unit increase in ratings by the respondents in 
presence of physician support (X1), assuming no change in the ratings of other factors, a 0.091 
increase is expected in their perceived increase in the success of EMR.  But, the fact that the p-
value (0.267), is more than our level of significance (more than 0.10) it means this variable is not 
significant and, therefore, this determination regarding the impact of  presence of physician 
support (X1) on the EMR success is not generalizable to the population.   
The coefficient for presence of project management (X4) is positive. This means, according to 
the results of the regression model, Presence of project management does add to the success of 
EMR implementation and this relation, shown for this sample, is significant (p-value 0.066).  
Additionally the coefficient of 0.191 for this variable (X4) means for every one unit increase in 
the way respondents rate the presence of project management (X4), the success rate will be 
increased by 0.191 unit, as long as there is no change in the ratings for other variables. The fact 
that the p-value (0.066),  is less than our level of significance (less than 0.10) it means this 
variable is significant and, therefore, meaning this determination regarding the impact of 
presence of project management  (X4) on the EMR success is  generalizable to the population. 
The explanation equally applies to the results for other variables in this model, such as: X5 X6 
X7. 
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The results of multiple regression model has shown that three variables, 1) presence of project 
management; 2) effectiveness of business process reengineering; and 3) availability of technical 
support are significant.   
Interpretation of the Regression Results 
The results of ANOVA show the F-statistics is very highly significant (F = 49.06; p-value = 
4.61848E-19), indicating the overall model is significant.  The adjusted R-square of 0.80 shows a 
very good fit for the model (high goodness of fit).  The data in this study are cross-section data 
and in the regression models using cross-section data that level of fitness for cross-section data 
shows a very high goodness of the fit. 
According to the regression results, the following variables were significant at 10% level of 
significance: presence of project management (X4), effectiveness of business process 
reengineering (X5) and availability of technical support (X7). That means, these factors are 
significant enough to be generalized to the population. All these factors are significant at 10% 
level, indicating the results of this sample can be generalized to the population, which are all of 
the regional hospitals with, at least a 90% level of confidence.  
 Among these three significant variables, the highest level of significance belongs to the factor 
Business Process Reengineering.  This factor has the lowest p-value, as well as the highest 
coefficient (p-value = 0.0004; coefficient = o.33), as compared with those for the factor 
Availability of Technical Support which was the second highest significant factor (p-value = 
0.008; coefficient = 0.193), and that for the third most significant factor, Presence of Project 
Management (p-value = 0.0658; coefficient = 0.19).  
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The lower p-value means a lower probability of error in asserting this factor has a significant 
impact in successful EMR implementation in the population.  The higher coefficient for Business 
Reengineering Process means that a high rating for this factor makes a bigger impact in the 
dependent variable as compared with higher rates for other factors. 
  Table 6. Summary of regression analysis results.  
 Factors Result 
X1 Presence of physician support Insignificant 
X2 Presence of an internal project champion Eliminated 
X3 A deliberate planning phase Eliminated 
X4 Presence of project management Significant 
X5 Effectiveness of business process reengineering Significant 
X6 A clear business case (strategic justification for implementing EMR) Insignificant 
X7 Availability of technical support Significant 
  
Regression Diagnostics (Residual Analysis) 
As mentioned before regression analysis is based on certain assumptions. Violating any of these 
assumptions will make the results produced by regression analysis to be not valid. Therefore, a 
need exists to make sure these assumptions have been met.  
Assumption 1- Normality of the Residuals 
This assumption assumes the residuals are random (Random error) and are distributed normally.  
This normality could be tested by producing either the normal Probability plot where the closer 
the plot is to a straight line, the more it could be estimated as normal, or by producing the 
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histogram of the residuals. Both the Normal probability plot and the Histogram of residual which 
is presented next, indicate the normality assumption has been met. 
 
  
 Figure 1. Normal Probability Plot. 
 
 
 Figure 2. Histogram of Residuals  
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Assumption 2- Constant Variance 
The second assumption underlying regression analysis is that the residuals should have constant 
variance. Charts which are presented next for all the independent variables have constant 
variance. 
 
Figure 3. The Residuals vs. X1 (Presence of Physician Support) 
 
Figure 4. The Residuals vs. X4 (Presence of Project Management) 
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Figure 5. The Residuals vs. X5 (Effectiveness of Business Process Reengineering) 
 
Figure 6. The Residuals vs. X6 (A Clear Business Case) 
 
Figure 7. The Residuals vs. X7 (Availability of Technical Support) 
The Regression lines (line fit plots) are also produced below for all the independent variables. 
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Figure 8. Line Fit Plot for Variable X1 (Presence of Physician Support) 
 
Figure 9. Line Fit Plot for Variable X4 (Presence of Project Management) 
 
Figure 10. Line Fit Plot for Variable X5 (Effectiveness of Business Process Reengineering) 
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Figure 11. Line Fit Plot for Variable X6 (A Clear Business Case) 
 
 
Figure 12. Line Fit Plot for Variable X7 (Availability of Technical Support) 
 
Figure 13. Normal Probability Plot 
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Differences Regarding the Importance of Implementation Phases  
To see whether there were any differences among the way the respondents rated the importance 
of the phases of EMR implementation, analysis of variance was conducted this procedure 
indicated there were no significant (Alpha = 0.10) differences in the way these phases were rated 
by the respondents. 
The results of analysis of variance produced by Microsoft Excel, is presented in the next table: 
Table 7. ANOVA - Implementation phases 
 
           SUMMARY 
     Groups Count Sum Average Variance 
  Assessment 61 466 7.639344 4.06776 
  Planning 61 464 7.606557 4.542623 
  Selection 61 449 7.360656 5.46776 
  Implementation 61 475 7.786885 3.703825 
  Evaluation 61 469 7.688525 4.684699 
  
       
       ANOVA 
      Source of 
Variation SS df MS F P-value F crit 
Between 
Groups 6.118033 4 1.529508 0.340395 0.850596 1.96369 
Within Groups 1348 300 4.493333 
   
       Total 1354.118 304         
 
Analysis of Demographic Information 
Using both descriptive and inferential statistics, the demographic information of all respondents 
were analyzed and reported in this section. Comparisons of the differences in MEAN of ratings 
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(in the Likert Scale) regarding all the phases were conducted using t-Tests and significances of 
differences were reported based on 10% level of significance. 
Note: All of the significance of the differences at the following explanation is at alpha = 0.10. 
Phase One - Assessment 
As seen in the table 8, the non-medical respondents have rated phase one (Assessment) higher, 
and this difference is significant, according to t-Test. Also, those respondents with Bachelors 
degree and less rated this phase higher than those who hold Masters and Doctorate degree, 
however, the difference is not significant. 
Moreover, males rated this phase higher than females but not significantly so. Those respondents 
who were younger than 35 years old rated phase one significantly higher than those respondents 
who were 35 years old and older.  Finally, those respondents who were moderately proficient in 
IT rated phase one higher than the respondents with high IT proficiency, however, the difference 
is not significant. 
Phase Two – Planning 
According to the table 8, those in non-medical fields rated phase two (Planning) higher than 
people in medical fields, and their difference is significant. Phase two was ranked significantly 
higher by those people with Bachelors degree and less than the ones with Masters and Doctorate 
degree.  Females ranked the planning phase higher than males, however, the difference is 
significant. Also, the planning phase was ranked significantly higher by those respondents who 
were younger than 35 years old than those respondents who were 35 years old and older.  People 
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who were moderately proficient in information technology (IT) ranked phase two higher than 
those with high IT proficiency, but the difference is not significant. 
Phase Three – Selection 
As displayed in table 8, the people with non-medical fields ranked this phase (Selection) 
significantly higher than the ones in medical fields.  The respondents with Bachelors degree and 
less rated this phase significantly higher than the ones with Masters and Doctorate degrees.  The 
selection phase was ranked significantly higher by those respondents who were younger than 35 
years old than those respondents who were 35 years old and older.   
Females rated phase three higher than males, but their difference is not significant. Those who 
were moderately proficient in IT ranked this phase higher than those with high IT proficiency, 
and their difference is not significant. 
Phase Four – Implementation 
Table 8 indicates that people with non-medical fields ranked this phase (Implementation) 
significantly higher than people with medical fields.  Respondents with Bachelors degree and 
less rated this phase higher than the ones with Masters and Doctorate degrees, however, their 
difference is not significant. Females ranked the implementation phase higher than males, 
however, their difference was not significant. In addition, this phase was ranked higher by those 
respondents who were younger than 35 years old than those respondents who were 35 years old 
and older, however, the difference is not significant. Finally, those respondents who were 
moderately proficient in IT rated the implementation phase higher than the respondents with high 
IT proficiency, however, the difference is not significant. 
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Phase Five – Evaluation 
As seen in table 8, people in medical fields ranked the Evaluation phase  higher than the people 
with non-medical fields, and the difference is significant. Also, the Evaluation phase was ranked 
higher by those people with Bachelors degree and less than the ones with Masters and Doctorate 
degree, and the difference is significant. Females ranked the phase higher than males; but not 
significantly so.  
The Evaluation phase was ranked higher by respondents younger than 35 years old than those 
respondents who were 35 years old and older, and the difference is significant. The evaluation 
phase was ranked higher by those who were moderately proficient in IT than the ones who were 
highly proficient in IT, however, just like the previous four phases, the difference is not 
significant.  
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Table 8. Demographic Information Summary  
 
  
Frequency 
 
Phase 1: Assessment 
 
Phase 2: Planning 
 
Phase 3: Selection 
 
Phase 4: Implementation 
 
Phase 5: Evaluation 
 
Healthcare 
Professional 
Group 
Medical 40 7.16 7.22 6.61 7.29 7.12 
Non-medical 18 8.13 8 8.13 8.3 8.26 
T Stat  1.93 1.42 2.67 2.11 2.11 
Significant  Yes Yes Yes Yes Yes 
 
 
Highest Degree 
Bachelors and less 48 7.83 7.87 7.81 7.8 8.04 
Masters and Doctorate 13 6.92 6.61 5.69 7.07 6.38 
T Stat  1.17 1.79 2.6 1.25 2.29 
Significant  No Yes Yes No Yes 
 
 
Gender 
Male 21 7.67 7.67 7.37 7.8 7.57 
Female 40 7.65 7.675 7.55 8 8.17 
T Stat  0.02 0.01 0.26 0.43 1.06 
Significant  No No No No No 
 
 
Age 
Under 35 20 8.26 8.26 8 8.16 8.31 
Over 36 41 7.34 7.34 7.07 7.63 7.39 
T Stat  1.9 1.9 1.6 1.15 1.79 
Significant  Yes Yes Yes No Yes 
 
 
IT Proficiency 
Moderately proficient 43 7.83 7.77 7.39 7.79 7.81 
Highly proficient 17 7.06 7.11 7.11 7.64 7.23 
T Stat  1.23 1.02 0.38 0.25 0.93 
Significant  No No No No No 
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Summary 
This chapter’s main objective is to report and analyze the results of the statistical procedures for 
the study. Regarding research question one, the extent of success of EMR implementation, EMR 
implementation was evaluated as moderately successful and t-Test showed that rating of 
successful was statistically significant at 10% level implying this implies this rate of success can 
be generalized to the population with 90% confidence rate. For question two (the significance of 
the critical success factors), after having the mean of the rating for the phases for each 
respondent as a PROXY for the study’s dependent variable, and also eliminating two critical 
success factors (independent variables) (Presence of an internal project champion (X2), A 
deliberate planning phase (X3) due to multicolinearity problem, 61 responses were analyzed 
using multiple regression analysis. According to the regression results (as shown in table 6), 
three critical success factors were significant at 10% level of significance: 1) Presence of project 
management (X4), 2) Effectiveness of business process reengineering (X5) and 3) Availability of 
technical support (X7), which means, these factors are significant enough to be generalized to the 
population.  
Regarding question three (respondents’ opinions regarding the importance of phases), analysis of 
variance was conducted to see whether any differences existed among the way the respondents 
rated the importance of the phases of EMR implementation. The results of analysis of variance 
indicated that no significant (Alpha = 0.10) differences existed in the perception of the 
respondents regarding the importance of each phases. 
For question four (the demographic information), as seen in table 8, the data were tabulated and 
reported and the frequencies of each category were recorded in the table 8 in a column with a 
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same name. Finally for question five (differences among demographic categories), demographic 
data was analyzed as related to the project phases with mixed results. 
In Chapter five, a summary of this study, along with implications of the study, policy 
recommendations and recommendations for future research are presented. 
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         Chapter V: Summary and Conclusions 
The purpose of this study was to determine the effect of selected factors of a successful EMR 
system implementation in a regional hospital in a rural area. 
The following research questions guided this study: 
1 - To what extent, if any, do the respondents perceive the implemented EMR system has been 
successful as measured by its perceived usefulness? 
2 - To what extent, if any, do the respondents perceive the following seven factors to have 
significantly affected successful EMR implementation? 
1) Presence of Physician support  
2) Presence of an internal project champion 
3) A deliberate planning phase  
4) Presence of project management  
5) Effectiveness of business process reengineering  
6) A clear business case (Strategic justification for implementing EMR) 
7) Availability of technical support 
3 – To what extent, if any, do the respondents perceive each of the following five phases of EMR 
implementation were important to achieve successful EMR implementation:  
1) Assessment 
2) Planning  
3) Selection 
4) Implementation 
5) Evaluation 
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4 - Who is the respondent? 
1) Is the respondent a member of the medical staff (physicians, pharmacists, nurses, lab 
technicians, radiology staff) or non-medical staff (administration staff, secretary assistant; 
Chief Information Office, Chief Executive Office, medical record staff, information 
technology staff, technologists). 
2) What is the highest educational level of the respondent? 
3) What is the respondent gender? 
4) What is the respondent age? 
6) What is the self-perceived level of proficiency of the respondent in information 
technology? 
5 – Do any significant differences exist among demographic categories regarding the importance 
of each of the following phases of EMR implementation?  
1) Assessment 
2) Planning  
3) Selection 
4) Implementation 
5) Evaluation 
To achieve the purpose of this study, the EMR stakeholders in a rural hospital were considered 
as the sample of this study and were solicited to participate in the survey.  Mr. McCleese, the 
Vice-President and the Chief Information Officer (CIO) of St. Claire Regional Medical Center in 
Morehead, Kentucky volunteered to assist in gathering the data from the participants. The 
instrument for this study was a questionnaire consisting three sections. The first section of this 
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study asked the respondents to rate their perceptions of the importance of factors affecting 
successful implementation of EMR.  The second section asked the respondents to rate their 
perceptions reading the importance of each of the five phases of EMR Implementation.  The 
third section asked questions regarding the demographic information of the respondents.  A total 
of 75 questionnaires were distributed among the participants and a total of 65 questionnaires 
were returned (87% response rate).    
Findings  
Regarding question one, the extent of success of EMR implementation, EMR implementation 
was evaluated as moderately successful and t-Test showed that rating of successful was 
statistically significant at 10% level implying this implies this rate of success can be generalized 
to the population with 90% confidence rate.   
To answer question two pertaining the significance of the critical success factors, a multiple 
regression model was utilized to investigate the significant factors affecting the successful 
implementation of EMR. The Regression model postulated the Successful EMR implementation 
to be dependent on seven factors mentioned earlier in this section. Analysis of variance was 
conducted to see if there were significant differences among different phases of EMR 
implementation regarding their perceived importance. 
The results of multiple regression analysis indicated the overall model specified for this study 
was highly significant.  Also, the model’s Goodness of the Fit was very high, (Adjusted R2= 
0.80), especially given that the data in this model were cross-section and not time-series data The 
results of the regression model showed that only three out of the five factors in the final model 
were significant at 10% level. That is, with 90% confidence, these results are generalizable to the 
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population of this study. Significant factors were: Presence of project management, Effectiveness 
of business process re-engineering, and Availability of technical support. 
Regarding question three, differences among the respondents’ opinions regarding the importance 
of phases, analysis of variance was conducted, this procedure indicated no significant differences 
in the way these phases were rated by the respondents. 
To answer question three regarding whether differences existed among the stakeholders as to 
which of the phases were more important for the success of EMR implementation, analysis of 
variance was performed.  The results indicated no significant differences among the way the 
respondents rated the importance of these phases. 
To answer question four regarding differences among demographic categories, the respondents 
were asked to which category they belonged as to their healthcare professional group, highest 
achieved educational level, gender, age, and level of proficiency in information technology. The 
results were tabulated and reported in table 8 and the frequencies of each category were recorded 
in the table in a column with a same name. 
To answer question five regarding differences among demographic categories, one tail t-Tests 
were performed to compare each of the paired categories to see whether the difference in the way 
they rated the phases were statistically significant at 10% level. The result of these comparisons 
and t-Tests indicated that there were no significant differences in the way men and women rated 
any of the phases.  This is also true regarding and among, those with different level of IT 
proficiencies, that is, those who were moderately proficient vs. those who were highly proficient.  
All those with non-medical positions rated these phases higher than the medical staff and all 
these differences are statistically significant.  With respect of the age categories, all differences 
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between the categories were statistically significant except for phase 4 (implementation). In this 
category, all those who were younger than 35 rated all phases higher than did those with ages 
more than 35. Regarding the educational attainment level, all those with ‘bachelor degree and 
less’ rated all these phases higher than those with master’s and doctoral degrees. However, these 
differences were only significant in phases two (planning), three (selection) and five 
(evaluation). 
Implications and Policy Recommendations 
The results of regression analysis indicated that, among factors affecting the successful 
implementation of EMR, three factors: 1) presence of project management; 2) effectiveness of 
business process reengineering and 3) availability of technical support, were significant. 
Based on the findings of this study, the following recommendations are made: 
1. Hospitals need to make sure to seek the most qualified project manager. This study 
showed present project manager has a significant impact in the success of EMR 
implementation. 
2. Hospitals should devote adequate resources for effective technical support. This factor 
also was shown in this study to have a significant impact on EMR implementation. 
The results of this study indicate that practitioners and administrators implementing ERP should 
invest more in the following factors to achieve successful implementation of EMR: presence of 
project management; effectiveness of business process reengineering; and availability of 
technical support) which are included in the findings of this study. 
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Recommendations for Future Research: 
Following are recommendations for future research:  
1) A natural need for future research is to replicate this study either in St. Claire after that 
phase has been accomplished and the stakeholders have longer experience using EMR 
2) Future research should be conducted to replicate this study in medical centers where all 
six phases have been accomplished 
3) Future research should be conducted in which the hospital, or the hospitals, involved in 
the study are selected based a formal randomization procedure. 
4) Future studies should repeat this study in hospitals with larger staff so that a larger 
sample size could be surveyed.   
5) A similar study, as in recommendations numbers two and three should be conducted, 
while multiple hospitals are concurrently surveyed, to see if the findings are consistent 
among all the hospitals survey and also to be able to compare and contrast the results.   
6) Comparative studies could be conducted to compare the perceptions of the stakeholders 
in regional hospitals with those in metropolitan large medical centers and those in clinics. 
7) The problem of multicollinearity in this study, that lead to elimination of two factors in 
the model, appeared because of the way the respondents had answered the questions such 
that there were high similarities in the responses to some questions. Replication of this 
study with a different sample with all the seven factors included will discern if the 
problem of multicollinarity may have been particular only to this sample group.  
 
 
73 
 
References 
 
Leon, A. (2008). Enterprise resource planning. New Delhi: Tata McGraw-Hill. 
 
MacKinnon, W., & Wasserman, M. (November 01, 2009). Implementing Electronic Medical 
Record Systems. It Professional, 11, 6, 50-53. 
 
D. Miranda, W. Fields, K. Lund, Lessons learned during 15 Years of clinical information system 
experience, Computers in Nursing 19 (4) (2001) 147–151. 
 
 
E.G. Poon, D. Blumenthal, T. Jaggi, M.M. Honour, D.W. Bates, R. Kaushal, Overcoming 
barriers to adopting and implementing computerized physician order entry systems in 
U.S. Hospitals, Health Affairs 23 (4) (2004). 
 
S.H. Fenton, M. Amatayakul, M. Work, HIM impact on EHRs: newly released study links HIM 
professionals and successful EHR implementations, Journal of AHIMA 77 (9) (2006 
October) 36–40. 
 
J.S. Luo, Computer physician order entry: to implement or not? Primary Psychiatry 13 (3) (2006) 
19–21. 
 
R.H. Miller, I. Sim, J. Newman, Electronic medical records: lessons from small physician 
practices, Prepared for California Healthcare Foundation (2003). 
 
J.S. Upperman, P. Staley, K. Friend, J. Benes, J. Dailey, W. Neches, E.S. Wiener, The 
introduction of computerized physician order entry and change management in a Tertiary 
Pediatric Hospital, Pediatrics 116 (2005) e634–e642. 
 
Yackanicz, L., Kerr, R., & Levick, D. (January 01, 2010). Physician buy-in for EMRs.Journal of 
Healthcare Information Management : Jhim, 24, 2, 41-4. 
 
Department of Heath & Aeging (2004). HealthConnect Implementation Approach Version 1.0.. 
Commonwealth of Australia. November 26, 2004. 
 
Neumann, C.L., et al., Achieving success: Assessing the role of and building a business case for 
technology in healthcare / Commentaries / Reply. Frontiers of Health Services 
Management, 1999. 15(3): p. 3. 
 
Kouroubali, A. (2009). Ten Factors affecting Large scale implementation of EHR Systems. Euro 
re. Retrieved from: http://www.eurorec.org/userfiles/file/Major_Factors_Synthesis.pdf 
 
Mukkamala, H. K. (2013). Critical success factors for the implementation of PeopleSoft 
enterprise resource planning in a public organization. (Order No. 3603963, Wilmington 
74 
 
University (Delaware)). ProQuest Dissertations and Theses, , 326. Retrieved from 
http://search.proquest.com/docview/1473907330?accountid=12553. (1473907330). 
 
Al-Mashari, M., Al-Mudimigh, A., & Zairi, M. (2003). Enterprise resource planning: A 
taxonomy of critical factors. European Journal of Operational Research, 146(2), 
352-364. Retrieved from Business Source Complete database. 
 
Bingi, P., Sharma, M. K., & Godla, J. K. (1999). Critical issues affecting an ERP 
implementation. Information Systems Management, 16(3), 7. Retrieved from 
Business Source Complete database. 
 
Sarker, S., & Lee, A. S. (2003). Using a case study to test the role of three key social 
enablers in ERP implementation. Information & Management, 40(8), 813. 
doi:10.1016/S0378-7206(02)00103-9 
 
Zhang, Z., Lee, M. O., Huang, P., Zhang, L., & Huang, X. (2005). A framework of ERP 
systems implementation success in China: An empirical study. International 
Journal of Production Economics, 98(1), 56-80. doi:10.1016/j.ijpe.2004.09.004 
 
Davidson, E. and D. Heslinga, Bridging the IT Adoption Gap for Small Physician Practices: An 
Action Research Study on Electronic Health Records. Information Systems Management, 
2007. 24(1): p. 15-28. 
 
Valerius, J.D., The Electronic Health Record: What Every Information Manager Should Know. 
Information Management Journal, 2007. 41(1): p. 56-59. 
 
Mengistie, A. A. (2012). Analysis of the critical success factors for ERP systems implementation 
in U.S. federal offices. (Order No. 3523280, Maharishi University of 
Management). ProQuest Dissertations and Theses, , 144. Retrieved from 
http://search.proquest.com/docview/1038140491?accountid=12553. (1038140491). 
 
Zhang, L., Zhang, Z., & Banerjee, P. (2003). Critical Success Factors of Enterprise 
Resource Planning Systems Implementation Success in China, 36th Hawaii 
International Conference on System Sciences, IEEE. doi: 
10.1109/HICSS.2003.1174613 
 
Venkatraman, S., Bala, H., Venkatesh, V., & Bates, J. (2008). Six strategies for electronic 
medical records systems. Communications o f the ACM, 57(11), 140-144. doi: 
10.1145/1400214.1400243 
 
Pisk, R. M. (2010). Physician satisfaction and workflow integration factors associated with 
electronic medical record implementation in a pediatric hospital. (Order No. 1481205, 
University of California, Davis). ProQuest Dissertations and Theses, , 91. Retrieved from 
http://search.proquest.com/docview/756455376?accountid=12553. (756455376). 
 
75 
 
Boonstra, A., & Govers, M. J. G. (July 01, 2009). Understanding ERP system implementation in 
a hospital by analysing stakeholders. New Technology, Work and Employment, 24, 2, 
177-193. 
Harrison, J. L. (2004). Motivations for enterprise resource planning (ERP) system 
implementation in public versus private sector organizations. University of Central 
Florida). ProQuest Dissertations and Theses, , 153-153 p. Retrieved from 
http://search.proquest.com/docview/305080817?accountid=12553. (305080817). 
Escobar-P, ., Escobar-Rodr, ., & Monge-Lozano, P. (October 01, 2010). ERP Systems in 
Hospitals: A Case Study. Journal of Information Technology Research, 3, 4, 34-50. 
James, G. (1998). Consultants: IT saviors or slick sellers? Upside, 10(10), 110-120. Retrieved 
from http://search.proquest.com/docview/217972125?accountid=12553 
 
Parr, A., & Shanks, G. (2000). A model of ERP project implementation. Journal of Information 
Technology, 15(4), 289-303. Retrieved from  
http://search.proquest.com/docview/216197670?accountid=12553 
 
Muscatello, J. R., Small, M. H., & Chen, I. J. (2003). Implementing enterprise resource planning 
(ERP) systems in small and midsize manufacturing firms. International Journal of 
Operations & Production Management, 23(7), 850-871. Retrieved from 
http://search.proquest.com/docview/232346067?accountid=12553 
Marczyk, G., DeMatteo, D., & Festinger, D. (2005). Essentials of Research Design and 
Methodology. 
Hoboken, New Jersey: John Wiley & Sons, Inc. 
Ip, C. (2010). Critical success factors in enterprise resource planning system implementation: 
An analysis. (Order No. 3425878, Bulacan State University (The Philippines)). ProQuest 
Dissertations and Theses, , 140-n/a. Retrieved from 
http://search.proquest.com/docview/759240980?accountid=12553. (759240980). 
Collis, J., & Hussey, R. (2003). Business Research: A Practical Guide for Undergraduate and 
Postgraduate Students (Second ed.). London: Palgrave, Macmillan. 
Bryman, A., & Cramer, D. (2001). Quantitative Data Analysis with SPSS Release 10 for 
Windows: A 
Guide for Social Scientists. Hove, East Sussex: Routledge. 
Singh, K. (2007). Quantitative Social Research Methods. Los Angeles, London, New Delhi, 
Singapore: 
Sage Publications. 
Fang, Li. 2005. Critical Success factor in ERP implementation. Jonkoping International Business 
School.  
76 
 
Creswell, J. W. (2014). Research design: Qualitative, quantitative, and mixed methods 
approaches. Thousand Oaks: SAGE Publications.  
Nah, F. F.-H., & Delgado, S. (January 01, 2006). CRITICAL SUCCESS FACTORS FOR 
ENTERPRISE RESOURCE PLANNING IMPLEMENTATION AND UPGRADE. The 
Journal of Computer Information Systems, 46, 99-113. 
Nah, F.F.H., Zuckweiler K.M., Lau, J.L.S., 2003. ERP implementation: Chief Information 
officers' perceptions of critical success factors. International Journal of Human Computer 
Interaction [e-journal] 16 (1) Available through: Emerald database [Accessed 21 March 2011] 
Jafari, S.M., et al., 2006. ERP Systems Implementation in Malaysia: The Importance of Critical 
Success Factors. International Journal of Engineering and Technology, 3. 
Fang, Li. 2005. Critical Success factor in ERP implementation. Jonkoping International Business 
School.  
  
77 
 
Appendix A - Cover letter (Requesting for participating) 
Dear healthcare worker, 
Your opinion is very valuable to help healthcare professionals improve patient care in 
institutions such as St. Claire Medical Center. You are being invited to participate in research to 
help healthcare professionals, such as yourself, to better understand factors that lead to 
successful implementation of an Electronic Medical Record (EMR) system. An Electronic 
Medical Record (EMR) implementation project is a comprehensive set of strategies and steps 
used by a health care organization when preparing for and executing the adoption of an 
electronic-based health care system. 
You are being selected to participate in this important study because you were identified by your 
CIO Randy McCleese, as being involved in the implementation of the Meditech EMR system in 
your department at St. Claire Regional Medical Center. Mr. McCleese and St. Claire 
administrators are working with the researchers from Morehead State University to complete this 
research study. 
The survey you are being invited to complete should take about ten minutes. Participation in this 
study is voluntary and individual results are kept strictly confidential. 
The results will be reported only collectively without any identification of individual 
respondents. If you choose to not participate, you may do so by opting to not complete the 
survey.   
The results of the survey will be used for publications and presentation designed to help 
healthcare professionals learn from the EMR implementation experiences of St. Claire to achieve 
implementation success. 
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If you have any questions concerning this research, please contact Mehrdad Motamed at 606-
782-5382 or mmotamed2@moreheadstate.edu. This study is being conducted under the 
supervision of Dr. Donna L. McAlister Kizzier, Associate Professor, College of Business and 
Public Affairs, Morehead State University. It is approved by Morehead State University's IRB 
(#IRB # 14-05-77). 
Return of the survey will be considered your consent to participate. Your response would be 
appreciated by 06/05/2014. Please click on the following link to access the study:  
 
Sincerely, 
Mehrdad Motamed 
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Appendix B Section I - Success factors in EMR implementation in a regional health center 
The purpose of this study is to identify success factors based on your experience in the 
implementation of the Electronic Medical Record system (Meditech) at St. Claire 
Regional Medical Center. 
An Electronic Medical Record (EMR) is a digital version of a paper chart that contains a 
patient's medical history. 
In case you are not familiar with the Likert Scale, a Likert Scale allows you to rate a question on 
a scale of choices such as “1 to X”. For example, if the question wants to know how encouraging 
training is in the use of technology, then, in a Likert Scale from 1 to 10, the score 10 would 
indicate you consider training very encouraging and a score of 1 means you believe training is 
not at all encouraging. 
For each of the following statements, please give your opinion based on your experience using 
the Meditech EMR implementation by rating each statement from 1 to 10 (Note that 10 is the 
most encouraging, and 1 is the most discouraging). 
 
1. To what extent was having top management support to monitor the development of the 
project and manage it in your hospital encouraging or discouraging to the success of your 
EMR implementation project. 
(10 is strongly encouraging and 1 is strongly discouraging) 
 
    1                2               3               4               5             6             7             8             9            10 
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Comments: 
2. To what extent was having a project leader to provide direction for the group in your 
hospital encouraging or discouraging to the success of your EMR implementation project. 
(10 is strongly encouraging and 1 is strongly discouraging) 
 
    1                2               3               4               5             6             7             8             9            10 
 
Comments: 
3. To what extent was having a deliberate planning phase in your hospital 
encouraging or discouraging to the success of your EMR implementation project. (10 
is strongly encouraging and 1 is strongly discouraging) 
 
    1                2               3               4               5             6             7             8             9            10 
 
Comments: 
4. To what extent was having a qualified project manager in your hospital encouraging or 
discouraging to the success of your EMR implementation project. 
(10 is strongly encouraging and 1 is strongly discouraging) 
 
    1                2               3               4               5             6             7             8             9            10 
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Comments: 
5. Since EMR implementation (in which your EMR-related processes were redesigned), 
to what extent is your method of working encouraging or discouraging? (10 is strongly 
encouraging and 1 is strongly discouraging) 
 
1                2               3               4               5             6             7             8             9            10 
 
Comments: 
6. To what extent was having clear strategic justification from the beginning 
encouraging or discouraging to the success of your EMR implementation project. (10 
is strongly encouraging and 1 is strongly discouraging) 
1                2               3               4               5             6             7             8             9            10 
 
Comments: 
7. To what extent was availability of technical support in your hospital encouraging or 
discouraging to the success of your EMR implementation project. 
(10 is strongly encouraging and 1 is strongly discouraging) 
 
1                2               3               4               5             6             7             8             9            10 
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Comments: 
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Appendix B Section II - EMR implementation phases in a regional health center 
In the last section, you were asked to rate the degree to which each critical factor involved in the 
EMR (Meditech) implementation at your hospital was encouraging or discouraging. In the 
following section, you are asked to rate the degree to which each of five phases of EMR 
implementation at your hospital was encouraging or discouraging, once again using a Likert 
Scale (Note that 10 is the most encouraging, and 1 is the most discouraging). 
For example, if you consider a phase as being very encouraging, then on a Likert Scale from 1 to 
10, the score 10 would indicate you consider the phase strongly encouraging and score of 1 means 
you found that phase strongly discouraging. You may rate your experience anywhere in between 
these two extremes. 
 
8. Assessment: The assessment phase is the first and foundational to all other EMR 
implementation steps and involves determining if the hospital is ready to make the change 
from paper records to Electronic Medical Records (EMRs). Further, an assessment is 
usually conducted as an assessment survey. A hardware requirement analysis is also 
carried out at this stage. 
To what degree did you find the Assessment phase at your hospital encouraging or 
discouraging as related to project implementation success? (10 is strongly encouraging 
and 1 is strongly discouraging) 
 
1                2               3               4               5             6             7             8             9            10 
 
Comments: 
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9. Planning: In this phase the data collected in the previous stage is carefully reviewed and 
based on this, the electronic medical records implementation goals are defined, and 
improvement opportunities are identified and targeted. 
To what degree did you find the Planning phase at your hospital encouraging or 
discouraging as related to project implementation success? (10 is strongly 
encouraging and 1 is strongly discouraging) 
 
1                2               3               4               5             6             7             8             9            10 
 
Comments: 
10. Selection: In the Selection phase, EMR system requirements are defined based on the 
implementation plan. This phase covers the EMR system configuration, selection process, 
and details of the goals that are achieved based on the selection. The EMR system also is 
selected in the selection stage. 
To what degree did you find the Selection phase at your hospital encouraging or 
discoursing as related to project implementation success? (10 is strongly 
encouraging and 1 is strongly discouraging) 
 
1                2               3               4               5             6             7             8             9            10 
 
Comments: 
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11. Implementation: During the Implementation phase, an EMR system implementation 
plan is created and the time lines for the implementation are agreed upon with the vendor. 
The implementation plan includes details on Installation and configuration of hardware and 
EMR system software. A staff training program is initiated and system testing follows. The 
staff begins to use the EMR system. A journal of experience and processes is maintained in 
this stage. 
To what degree did you find the Implementation phase at your hospital encouraging or 
discouraging as related to project implementation success? (10 is strongly encouraging 
and 1 is strongly discouraging) 
 
1                2               3               4               5             6             7             8             9            10 
 
Comments: 
 
12. Evaluation: The evaluation stage involves the post implementation review, the 
journal of experience, and updated processes. The performance measures created 
during the planning phase are validated and an improvement plan is prepared. 
To what degree did you find the Evaluation phase at your hospital encouraging or 
discouraging as related to project implementation success? (10 is strongly 
encouraging and 1 is strongly discouraging) 
 
1                2               3               4               5             6             7             8             9            10 
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Comments: 
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Appendix C - Demographics 
In the previous section, your perception towards the success of each phase in the Meditech 
(EMR) implementation process was addressed. In the next (and last) section of the survey, you are 
being asked about some demographic data, which will be helpful to discern if differences exist 
among the way different groups of respondents, i.e. doctors, nurses and administrative staff, rate 
the critical success factors and phases of EMR implementation. 
Identifying information collected in this section will be used only for composite data analysis to 
answer research questions. Names are not collected in this research and demographic identifiers 
collected in this study will not be used to identify specific respondents. Survey responses will be 
kept strictly confidential and are anonymous. The data collection processes used in this study 
adhere to national guidelines followed by researchers via the Institutional Review Board process 
of Morehead State University (IRB # 14-05-77). This study has been officially approved by the 
Morehead State University Review Board. 
 
13. Which Healthcare Professional Group Do You Belong To? 
a) Physicians 
b) Pharmacists 
c) Nurses 
d) Lab Technicians 
e) Administration Staff 
f) Medical Record Staff 
Other (please specify): 
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14. What Is Your Highest-achieved Education Level? 
a) Doctorate  
b) Masters 
c) Bachelors 
d) Two- Years College Degree (Associate degree) 
e) High School/GED or below 
 
15. What Is Your Gender? 
a) Male 
b) Female 
c) Rather not say 
 
16. What Is Your Age Group? 
a) Under 35 years  
b) 36 – 50 years  
c) Over 50 years 
 
17. How would you rate your level of proficiency in information technology? 
a) Highly proficient 
b) Moderately proficient 
c) Low proficiency 
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Thank you again for taking your time to assist in this important research. If you have any 
questions from Institutional Review Board, you may call: (606)783-9370. If you have questions 
about this research or desire a copy of the research result summary from the researchers, call 
(606)782-5382 or email mmotamed2@moreheadstate.edu 
 
 
 
 
 
 
 
